Europaischesi-atenlamt 
European Patent Office 
Office europeen des brevets 



liiiliiliiiiiili 

EP1 176232A1 



(11) 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 


(51) intci.^: DDI D 11/06, B05D5/00, 


30.015002 Bulletin 2002/05 


B29C 65/48 


(21) Application number 01 11 51 79.1 




(22) Dated fiBng: 04.07.2001 




(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GH IE fT U LU 


• Bolyard, Edward W. Jr. 


MCNLPTSE7R 


Old Hickory, Tennessee 37138 (US) 


Designated Extension States: 


• Bourget, Daniel D. 


ALLTLVMKROSI 


Hendersonville, Tennessee 37075 (US) 




• MacLean, Mairl C. 


(30) Priority: 24.07.2000 US 621721 


Hendersonville, Tennessee 37075 (US) 


(71) Applicant: ILLINOIS TOOLWORKS INC. 


(74) Representative: Patentanwaite Oslriga & Sonnet 


Glenvlew, Cook County, Illinois 60025 (US) 


Stresemannstrasse 6-8 




42275 Wuppcrtal (DE) 



(54) Variable spacing strand coating system and method 



(57) Strandcoatingmethods andsystems having an 
applicator head frivotatly mounted adjacent a substrate, 
a coating material dispenser mounted on the applicator 
head, a strand guide mounted on the applicator head, 



wherein the strand guide and the coaling material dis- 
penser are adjustably positionable in unison relative to 
the substrate by pivoting the applicator head to vary the 
spacing of the strands relative to the substrate. 



FIG.I 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The invention relates generally to strand coat- 
ing, and more particularty to variable spacing strand 
coating systenns and methods therefor. 
[0002] An object of the present invention Is to provide 
novel strand coating methods and systems that over- 
come problems in and Improve upon the prior art. 
[0003] Another object of the Invention Is to provide in 
sonrie en*odiments thereof novel strand coating meth- 
ods and systems that are economical. 
[00041 Afurther object of the Invention is to provide in 
some embodiments thereof novel strand coating meth- 
ods and systems that aro reliable. 
[0005] Another object o( the invention Is to provide in 
some embodiments thereof novel strand coating meth- 
ods and systems for variably spacing a plurality of 
strands. 

[0006] Another object of the invention is to provide In 
some embodiments thereof novel strand coating meth- 
ods and systems for variably spacing a plurality of 
strands relative to a substrate without changing coating 
material cflspensers or strand guides. 
[0007] A further object of the invention is to provide in 
some embodiments thereof novel strand coating meth- 
ods and systems for variably pacing a plurality of 
strands without resetting system fluid and air pressure. 
[0008] Yet another object of the Invention is to prowde 
in some embodiments thereof novel strand coating 
methods and systems formore accurately aligning one 
or more strands relative to a coating material dispenser, 
[0009] Another object of the invention is to provide in 
some embodiments thereof novel strand coating meth- 
ods and systems that are less susceptible to misalign- 
ment. 

[0010] Still another object of the invention is to provide 
in some embodiments thereof novel strand coating 
methods and systems having adjustable strand guides. 
[0011] Another object of the invention is to provide in 
some embodiments thereof novel strand coating meAh- 
ods and systems having coating material dispensers 
with strand guides coupled thereto. 
[0012] A further object of the invention is to provide in 
some embodiments thereof novel strand coating meth- 
ods and systems having coating material dispensers 
with strand guides coupled thereto that are pivotally ad- 
justable relative to a substrate. 
[0013] A more particular object of the Invention Is to 
provide in some embodiments thereof novel strand 
coating methods and systems comprising a strand 
guide having a guiding surface at an an^e relative to a 
moving substrate, a plurality of moving strands disposed 
side by side over the guiding surface of the strand guide, 
and a coating material dispenser disposed adjacent the 
plurality of strands. 

[0014] Another more partfcular object of the invention 
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is to provide in some embodiments thereof novel strand 
coating methods and apparatuses comprising an appli- 
cator head pivotally mounted on a support member, a 
coaling material dispenser mounted on the applicator 
5 head, a strand guide mounted on the applicator head, 
whereby the strand guide and the coating material dis- 
penser are adjustably positionabie in unison by pivoting 
the applicator head. 

[001 5] Yet another more particular object of the inven- 
10 tion Is to provide in some embodiments thereof novel 
strand coating methods and apparatuses comprising a 
coaling material applicator having a dispenser with at 
least one orifice, a roller pin extending from a roller antn 
adjustably coupled to the coating material applicator by 
a pivot member, and a strand guide roller having a plu- 
rality of grooves disposed about a rotation axis thereof, 
the strand guide roller rotatably coupled to the roller pin. 
[0016] Still another more particular object of the In- 
vention is to provide in some embodiments thereof novel 
20 strand coating systems and methods comprising draw- 
ing aplurality of strands side by side, in spaced apart 
relation over a strand guide adjacent a substrate, apply- 
ing coating material from a coating material dispenser 
onto the plurality ol strands on a downstream side of the 
25 strand guide, depositing the plurality of strands with the 
coating material applied thereto onto the substrate, ad- 
justing a spacing of the plurality of strands on the sub- 
strate by changing an orientation of the strand guide rel- 
ative to the substrate. 
30 [0017] These and other objects, aspects, features 
and advantages ol the present invention will become 
more fully apparent upon careful consideration of thefol- 
lowing Detailed Description of the Invention and the ac- 
companying Drawings, which may be disproportionate 
35 tor ease of understanding, wherein like stnicture and 
steps are referenced generally by conesponding nu- 
merals and indcators. 

Bf^lEF DESCRIPTION OF THE DRAWINGS 

40 

[0018] 

FIG. 1 is a strand coating system according to an 
exemplary embodiment of the invention. 
'IS FIG. 2 is a partial view of a strand coating applicator. 
FIG. 3 is a partial view of an exemplary coating ma- 
terial dispenser in a first configuration. 
FIG. 4 is another partial view of an exemplary coat- 
ing material dispenser In a second configuration. 
so FiG.5 Is anotherview of an exemplary strand guide 
mounted to an exemplary strand coating applicator 

DETAILED DESCRIPTION OF THE INVENTION 

55 [0019] In FIG. 1, the strand coating system comprises 
a coating material dispenser 10 that applies a coating 
material, for example a hot melt adhesive or an atom- 
ized substance, onto one or more strands, identified col- 
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lectively by numeral 20, mowng relative thereto. 
[0020] The strands 20 may, for example, be elastic 
rubber or Lycra materials used In the man ufacture of dia- 
pers, inconlinence pads and hospital garmenls. The 
Strands may also be wire or cable, for example fiber op- 
tic cable, or some other elongated member onto which 
it is desirable to deposit a coating material. 
[0021] In FIG. 3, the exemplary dispenser 10 includes 
a plurality of conduite 12, shown only partially and in 
phantom, tenninating at corresponding oriffees ar- 
ranged in a spaced apart series on a side 1 4 of the dis- 
penser. The oriRces of the exemplary dispenser each 
emit therefrom a conresponding coating material flow 
16, which may be a substantially continuous or discrete 
vacillating filament or an atomized spray, toward a cor- 
responding strand in alignment with the orifice. 
[0022] In FIG. 3, some of the orifices 1 3 are illustrated 
schanatlcally at the orgin of the corresponding flows 
1 6 spaced apart ever>ly in a single row on the dispenser. 
The orifices may be recessed or protrude from the side 
14 of the dispenser. In other embodiments, the spacing 
between adjacent orifices is not necessarily the same. 
Attemadvety, there may be more than one row or series 
of orilices arranged in alignment with the direction of the 
strand so that more than one orifice dispenses coating 
material onto each strand. In other embodiments, the 
orifices of adjacent rows may be offset. 
[0023] Coating material dispensers suitable for use 
with the present invention are disclosed for example in 
U .S. Patent No. 5,902,540, entitled 'Meltbloviring Meth- 
od and Apparatus', and U.S. Patent No. 5,904,298, en- 
titled "lirproved Mellblowing fi^elhod and System". 
These preferred exemplary devices are capable of pro- 
ducing filaments and atomized spray patterns that vac- 
illate predominately non-paralle! lo the axis of the 
strands and provide precise control over th e coaling ma- 
terial dispensed therelrom. 

[0024] In one embodiment, illustrated in FIG. 3, the 
coating material dispenser 10 dispenses substantially 
continuous coating material filaments 17 having a re- 
peating, generally omega shaped pattern from the ori- 
fices thereof, only one of which is illustrated, as dis- 
closed more fully in co-pending U.S. ApplicationfJo. 
09;i43,8B3 entitled "Omega Spray Pattern And Method 
Therefor', which is assigned commonly with the present 
application and is incorporated herein by reference, 
[0025] In other embodiments, the coaling material 
dispenser may be a spiral spray nozzle having a single 
orifice that dispenses a con'esponding spiral filament 
onto one or more strands, or alternatively some other 
coating material dispensing apparatus. 
[0026] In FIG. 5, the exemplary coating material dis- 
penser 10 is coupled to or mounted on an applicator 
head 40, which supplies coating material and in some 
embodiments heated air lo the coating material dispens- 
er, lor example through a nozzle module 41 , as is l(nown 
generally by those having ordinary skill in the art. 
[0027] In some applications, strands having coating 



nraterial applied thereto are adhered to or deposited on 
a substrate moving relative to the coating material dis- 
penser, usually in unison with the strands. The coating 
material dispenser however may move relative to the 

5 one or more strands and any substrate. 

[0D2B] Astrand guide having a guiding surface Is pref- 
erably disposed adjacent [he coating material dispens- 
er, preferably on an upstream side thereof, to guide the 
strands past the coating material dispenser. The one or 

10 more strands are generally drawn over the guiding sur- 
face of the strand guide, which aligns the strands side 
by side in spaced apart relation relative to conespond- 
ing orifices ol the coating material dispenser, for dis- 
pensing coaling material dispensed therefrom onto the 

'5 strands. 

[0029] In the exemplary embodiment ol FIG. 1, the 
strand guide is a rotatable roller 50 and the strand guid- 
ing surface thereof Includes a plurality of spaced apart 
grooves 52 disposed thereabout. TTie strands are each 

20 disposed in a corresponding groove 52. The spacing of 
at least some of the grooves generally corresponds with 
the spacing of the dispenser orifices. In the exemplary 
embodiment, the roller aligns and guides the strands ad- 
jacent a conesponding orifice of the coaling material 

25 dispenser, as illustrated in FIG. 3. In alternative embod- 
iments, the strand guide may have other configurations 
besides a channeled roller. 

[0030] The strand guide is preferably coupled to the 
coating material dispenser, in fixed relation relative 

30 thereto. In the exempla7 embodlmenl. the coating ma- 
terial dispenser and strand guide are both coupled to 
the applicator head, thereby eliminating or at least sub- 
stantially reducing any misalignment therebetween, for 
example misalignment caused by vibrating machinery, 

35 as frequently occurs in prior art systems having the 
strand guide coupled to machinery other than Ihecoat- 
itig material dispenser. 

[0031] In FIGS. 1 , 2 and 5, the exemplary roller guide 
50 is rotatably coupled to a roller axle or shaft 64, pref- 
« erably with roller bearings. In FIGS. 1 and 2, the exem- 
plary roller guide 50 Is retained on the roller shaft 54 by 
a collar 56 fastened thereto with a set screw or other 



[0032] In FIGS. 2 and 5, the roller shaft 54 extends 
i from a roller arm 58 adjustably coupled to the applicator 
head 40. T he roller shaft is also preferabhr adjustab ly 
coupled to the rol ler arm, for example by threade ^jgo: 
aagemen twith a threaded of ^tmn^ Sfl of th» mllar aryn 
■SB. In the exemplary embodtnent, the roller guide 50 

> anri/nr rftller .shaft 54 is adjustable in either directi on' 
a long the axis of the shaft 54 to align the guide groove s 
of the roller 50 relative to the one or more orif icesoflhe 
CQggn gjnate ri al dispenser. 

[0033] In FiSS. 2 and 5, the roller arm 58 is pivotally 

> coupled to a guide arm 62 by a pivot pin 64 extending 
from one or the other: The guide ami 62 is also prefer- 
ably adjustably coupled lo the applicator, for example 
by a pivot pin 66 extending from a bracket 63 mounted 
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thereon. 

[0034] In FIG. 5, Ihe guide roller 50 may be adjustably 
positfoned toward and away from a bottom side 42 the 
applicator head 40. The guide roller 50 may also be ad- 
justably positioned in the upstream and downstream di- 
rection of the strands, closer or farther away (rom the 
cSspenser. 

[0035] In the exemplary embodiment ol FIG. 5, the 
roller axle 54 is secured In the opening 59 of the roller 
ami 58 by a bolt 60 disposed through prongs 61 thereof, 
whk* are clamped about the shaft 54 upon tightening 
the bolt. The guide arm 62 is similarly secured to the 
pivot pin 66, and the roller arm 58 is similarly secured 
to the guide arm 62. In other embodiments, the guide 
roller is acflustably coupled to the applicator head by oth- 
er structure. 

[0036] In some embodiments of the Invention, the 
strand guide is adjustably mounted on a pivot member 
to change the orientation of the guiding surface of the 
strand guide to vary the spacing ol the strands relative 
to the substrate. The coating material dispenser is pref- 
erably adjustable in unison with the strand guide, for ex- 
ample by adjusting the position or orientation of the ap- 
plicator head, to facilitate application of the coating ma- 
terial onto the strands. 

[0037] In the exemplary embodiments of FIGS. 3 and 
4, spacing between the plurality of strands 20 as they 
are deposited onto the substrate 30 Is varied by chang- 
ing the orientation of the strand guide, not illustrated, 
and particularly the guiding surface thereof relative to a 
surface 32 of the substrate. The plane of the strands X 
corresponds generally to the orientation ol the guiding 
surface of the strand guide relative to the substrate sur- 
face 32. 

[0038] Intha embodimentof FIG. 1,thegroovedguid- 
ing surface of the strand guide 50 is paraRei to the sub- 
strate surface 32, so that the plane of the strands 20 is 
also parallel to the substrate, as illustrated best in FIG. 
3. The spacing between adjacent strands relative to the 
substrate surface 32 thus con'esponds generally with 
the spacing between the grooves on the strand guide 
over whi<* the strands are drawn. In FIG. 3, for example 
the spacing between the outemiost strands is D1 , 
[0039] In FIG. 4, the strand guide has been pivoted to 
orient the grooved guiding surface thereof at an angle 
relative to the substrate so that the plane ol the strands 
is at a conresponding angle relative to thesubstrate. Ti\e 
spacing between adjacent strands relative to ttie sub- 
strate surface 32 is thus reduced in some proportion to 
the angle between the substrate and the guiding surface 
of the strand guide over which the strands are drawn. In 
FIG. 4, the spacing between the outermost strands dis- 
posed over an angled strand guide is D2, which Is less 
than the spacing D1 in FIG. 3. 
[0040] FIGS. 1 and 2 illustrate the applicator head 40 
pivotally mounted on a phrot or bot shaft 70 having an 
axis substantiallytransvense to theside by side arrange- 
ment cl the plurality of orifices, which permits adjust- 



ment of Ihe orientation of the coating material dispenser 
and strands, as illustrated in FIGS. 3 and 4. In FIGS. 3 
and 4, the pivot axis of the coating material dispenser 
and strand guide is aligned substantial^ in a direction 
5 of tfie moving substrate, which moves into or out of the 
page of the drawing. 

[0041] In FIGS. 1 and 2, the pivot shaft 70 extends 
through a mounting block 72 supported by a support 
member 74, in the exemplary forni of a rod. In FIG. 2, 

10 the mounting block 72 includes one or more arcuate 
slots 76 disposed about Ihe pivot shaft 70. A bolt 77 ex- 
tends through the con-esponding slot 76 and into a 
threaded bore of the applicator head 40. 
[0042] Engagement of the bolt 77 with opposite end 

« portions of the slot 76 limits pivoting or rotatton of the 
applicator head 40 about Ihe shaft 70, and engagement 
of a head portion ofthe bolt 77 with the mounting block 
72 secures the orientation ofthe applicator head 40 rel- 
atwe thereto upon tightening the bolt 77, 

20 [0043] While the foregoing written description of the 
invention enables one of ordinary skill to make and use 
what is considered presently to be the best mode there- 
of, those of ordinary skill will understand and appreciate 
the existence of varialions, combinations, and equiva- 

25 lente of the specifk; exemplary embodimenls herein. 
T1i8 invention is therefore to be limited not by the exem- 
plary embodiments herein, but by all embodiments with- 
in the scope and spirit of the appended claims. 



aahns 

1 . A strand coating system comprising: 

35 a moving substrate; 

a strand guide having a guiding surface at an 

angle relative to the substrate; 

a plurality ol moving strands disposed side by 

side over the guiding surface of ttie strand 
M guide; 

a coating material dispenser disposed adjacent 

the plurality of strands. 

2. The system of Claim 1, the strand guide coupled to 
*5 the coati ng material dispenser on an upstream side 

thereol and in fixed relation relative thereto, 

3. The system of Claim 2, the coating material dis- 
penser and strand guide are adjustably mounted on 

so a pivot men*er. 

4. The system of Claim t, the strand guide is a roller 
and the strand guiding surface includes a plurafity 
of spaced apart grooves disposed about the rDller. 

55 

5. T^e system of Claim 4, the coating malarial dis- 
penser mounted on an applicator head, the strand 
guide coupled to the applk^tor head on an up- 



stream side of the coaling material dispenser. 

6. The system of aaim 4, the coaling material dis- 
penser comprises a plurality of orifices arranged 
Side by Side, each orifice of tlie coating material dis- 
penser aligned with a corresponding g-oove of the 
strand guide. 

7. Tfie system of Claim 6, the applicator tiead pivotally 
mounted on a pivot shaft substantially transverse to 10 
the side by side arrangement of the plurality of ori- 
fices. 



8. The system of Claim 7, the roller rotatably coupled 
to a roller shaft extending from a roller arm pivotally 
coupled to the applicator head. 

9. The system of Claim 6, a vacillaling filamKit ema- 
nating between each orifice and the corresponding 
adjacent strand. 

10. A strand coating apparatus comprising: 

a support member; 

an appHcalor head pivotally nfiounted on the » 
support member; 

a coating material dispenser mounted on the 
applicator head; 

a strand guide mounted on the applicator head; 
whereby the strand guide and the coating ma- so 
terial dispenser are adjustably positionabtc in 
unison by pivoting the applicator head. 



14. The apparatus of Claim 13, a guide arm adjustably 
coupled to the coating material applicator by a i^vot 
member, the roller ami adjustably coupled to the 
guide arm by a pivot member. 

1 5. The apparatus of Claim 1 3, the coating material ap- 
plicator ad^istably coupled to a support member by 
a pivot m«nber. 

16. The apparatus of Claim 13, thecoating material dis- 
penser having a plurality of orifices aligned in a se- 
ries on a portion thereof, each of the orifices of the 
coaling material dispenser aligned with a corre- 
sponding groove of the strand guide roller. 

1 7. The apparatus of Claim 1 6, Ihe coating material ap- 
plicator pivotally mounted on a shaft substantially 
transverse to the alignment of the plurality of orific- 



1S. A strand coating method comprising: 

drawing a plurality of strands side by side, In 
spaced apart relalion over a strand guide adja- 
cent a substrate; 

applying a coaling material from a coating ma- 
terial dispenser onto the plurality of strands; 
deposfting the plurality of strands with the coat- 
ing material applied thereto onto the substrate; 
adjusting a spacing of the plurality of strands 
on the substrate by changing an orientation of 
Ihe strand guide relative to th 



1 1 . The apparatus of Claim 1 0, the coating material dis- 
penser having a plurality of orifices an-anged in a 
side by side series thereon, the strand guide ha\ing 
a plurality of strand guiding grooves, each orifice of 
the coating material dispenser is aligned with a cor- 
responding groove of the strand guide. 

12. The apparatus of Claim 11 , Ihe applicator head piv- 
otally coupled to the support member by a pivot 
member having an axis aligned non-parallel to the 
alignment of th s series of orif ices of the coaling ma- 
terial dispenser. 

13. A strand coating apparatus oimprising: 

a coating material appBcator having a dispens- 
er with at least one orifice; 
a roller shaft extending from a roller arm adjust- 
ably coupled to the coating material applicator 
by a pivot member; 

a strand guide roller having a plurality of 
grooves disposed about a rotation axis thereof, 
the strand guide roller rotataUy coupled to Ihe 
roller shaft. 



1 9. The method of aai m 1 8, the strand guide is a roller, 
drawing the plurality of strands over corresponding 
grooves disposed about the roller, changing the ori- 
entation of the strand guide by tilting a rotation axis 
thereof relative to the substrate. 

40 20. The method of Claim 1 B. the coating material dis- 
penser is mounted on an applicator head and the 
strand guide is coupled thereto in fixed relation to 
the coating material dispenser on an upstream side 
thereof, changing the orientation of the strand guide 

45 by pivoting the applicator head. 

21. The method of Claim 20, the coating material dis- 
penser has a pluraiy of orrces on a side thereof 
aligned in a series non-parallel to a moving direction 
of the substrate, the strand guide is a roller having 
a plurality of grooves disposed thereabout in align- 
ment with a corresponch'ng one of the orifices, piv- 
oting the applicator head about a pwot member hav- 
ing an axis aligned substantially In the moving di- 
rection of the substrate. 

22. The method of Claim 21 , vacillating the coaling ma- 
terial filaments dispensed from the orifices of the 
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coating material dispenser with a repealing, gener- 
ally omega shaped pattern and depositing Ihe vac- 
Itlating rilaments onto a corresponding adjacent 
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